ammonia borane and copper was ~ 24 cm and 75 cm, respectively. The ammonia borane was decomposed under hydrogen plasma and brought to the Cu substrate for growth by H2 flow. During the growth, the temperature of the furnace was kept at 1070 °C and the H2 flow was maintained at 200 sccm. Meanwhile, the power of the frequency generator was set at 60 W. After growth for 30 min, the quartz boats containing Cu substrate were quickly cooled down to room temperature under the H2 atmosphere [1] [2] .
Hybrid materials growth procedure. Hybrid materials growth were carried out in the PECVD. Graphene was grown on the Cu substrate and then loaded into the quartz tube, annealed at 1070 °C for 10 min under H2 flow with the pressure to be about ~ 150 Torr.
During the growth, the temperature was 1070 °C and the procedure lasted for 40 min with the RF power was 60 W.
Transfer Procedure. The PMMA solution (0.9 g/mL) was spin-coated on Cu substrate at 2500 rpm for 60 s and dried under 120 °C. Then the PMMA/h-BN/Cu was etched by using FeCl3 solution (0.25 M, Sinopharm). The resulting PMMA/h-BN or PMMA/h-BNC membranes were rinsed with deionized water, and then transferred onto the SiO2/Si substrate. After drying for overnight, the PMMA was removed with acetone and the sample was blow-dried with nitrogen gas 4 . As Figure S10a shows, the h-BN film is highly transparent from visible to UV wavelength and the absorption spectrum displays one sharp absorption peak at 201 nm. From Figure S15 a, we can know that, when the hybridized h-BN was excited by 514 nm wavelength laser, the E2g peak could be sharper and clearer than the other two wavelength laser. As Figure S15 b shows, dependence of Raman intensity on the laser power when the wave number is 1369 cm -1 , we tried to confirm the optimized laser power of hybridized h-BN's Raman spectra obtained. As the black curve shows, along with the increase of laser power, the Raman intensity of the hybridized h-BN could be gradually stronger. And the Raman intensity is no trend toward the saturation. We also absorbed the Raman intensity of substrate. From the red curve we could know that the substrate has no influence on the Raman intensity of hybrid h-BN. Therefore, the Raman spectra were excited by 514 nm wavelength laser and the laser power is 4.8 mW in Figure 4b . 
